T was isolated from Qinghai-Tibet Plateau permafrost, China. The isolate was a
(97.4 %) and other type strains of the genus (93.7-96.7 %). The G+C content of the genomic DNA was 69.1 mol% and the major isoprenoid quinone was ubiquinone-10. The major fatty acids were C 18 : 1 v7c (87.6 %), C 18 : 0 (4.3 %) and C 10 : 0 3-OH (2.0 %). DNA-DNA relatedness between strain Tibet-S9a3 T and P. aestuarii B7 T was 37.9 %. On the basis of phenotypic and genotypic characteristics, it is suggested that strain Tibet-S9a3 T represents a novel species of the genus Paracoccus, for which the name Paracoccus tibetensis sp. nov. is proposed. The type strain is Tibet-S9a3 T (5CGMCC 1.8925 T 5NBRC 105667 T ).
The genus Paracoccus was first proposed by Davis et al. (1969) and belongs to the Alphaproteobacteria. Currently, the genus includes 34 species. Members of this genus are characterized as Gram-negative, catalase-and oxidasepositive and metabolically versatile, with a large amount of C 18 : 1 v7c and ubiquinone 10 as the major isoprenoid quinone. Strain Tibet-S9a3 T is one of many strains isolated from permafrost samples from the Qinghai-Tibet Plateau (Zhang et al., 2007) . Based on taxonomic characterization and phylogenetic analysis, we propose that strain TibetS9a3 T represents a novel species belonging to the genus Paracoccus.
Strain Tibet-S9a3
T was incubated in R2A liquid medium at 28 u C for 48 h and cell morphology was observed by transmission electron microscopy (JEM 1230; Jeol). Cells were Gram-negative, non-motile and aerobic, ranging from short rods to cocci (0.6-0.860.8-1.2 mm; Fig. S1 , available in IJSEM Online). Growth at 0-45 u C, with 0, 0.5, 1, 1.5, 2, 2.5, 3, 5, 7 % (w/v) NaCl and at pH 5.5-14.0 (at intervals of 0.5 pH units) was determined on R2A medium with the pH adjusted using HCl and NaOH. Gram-staining was performed by lysis with 0.2 M KOH and reaction with fluorogenic and chromogenic substrates (Manafi & Kneifel, 1990 ) and was confirmed using the standard Gram-stain. Growth was evaluated on TSA, R2A agar, LB agar (Oxoid) and marine agar 2216 (MA; Difco). The biochemical properties, enzymic activities and substrate utilization from sole carbon sources were determined using the API ZYM, API 50 CH and API 20 NE systems (BioMérieux). Utilization of organic substrates was tested using Biolog GN2 MicroPlates. Catalase activity was tested by assessing bubble production from a 3 % (v/v) hydrogen peroxide solution. Table 1 shows the phenotypic comparison of strain TibetS9a3 T with its four closest relatives.
The 16S rRNA gene was amplified using two universal bacterial primers, 8f (59-AGEGTTTGATCCTGGCTCAG-39) and 1492r (59-GGTTACCTTGTTACGACTT-39). The EzTaxon server (Chun et al., 2007) was used to identify phylogenetic neighbours and calculate pairwise 16S rRNA gene sequence similarities. The 16S rRNA gene sequences of strain Tibet-S9a3 T and members of the genus Paracoccus were aligned using CLUSTAL X (Thompson et al., 1997) . Evolutionary distances were calculated using the method of Jukes and Cantor (1969) and phylogenetic trees were constructed using the neighbour-joining (Saitou & Nei, 1987) and maximum-parsimony methods (Fitch, 1971) . Tree topologies were evaluated by bootstrap analysis of 1000 replications using MEGA 4 (Tamura et al., 2007) . Phylogenetic analysis showed that strain Tibet-S9a3 T clustered with members of the genus Paracoccus (Fig. 1) . The 1449-bp 16S rRNA gene sequences indicated that strain Tibet-S9a3
T was closely related to P. aestuarii B7 T (98.2 %), 'P. beibuensis' JLT1284 (97.9 %), P. homiensis DD-R11 T (97.4 %) and P. zeaxanthinifaciens ATCC 21588 T (97.4 %).
Genomic species defined for strains that share ,70 % DNA-DNA relatedness (Wayne et al., 1987) . DNA-DNA hybridization was carried out using the fluorometric method of Ezaki et al. (1989) . DNA-DNA relatedness between strain Tibet-S9a3 T and P. aestuarii B7 T , P. homiensis DD-R11 T and P. zeaxanthinifaciens ATCC 21588 T was 37.9, 34 and 33.4 %, respectively. The 16S rRNA gene sequence similarity values ,98.2 % and DNA-DNA relatedness ,70 % (Stackebrandt & Ebers, 2006) support that strain Tibet-S9a3
T can be considered as representing a distinct genomic species. The DNA G+C content was determined according to the method of Tamaoka & Komagata (1984) . Nucleosides were separated by HPLC using a Kromasil C 18 column (5 mm, 4.66150 mm; Shimazu) at room temperature. The genomic DNA G+C content of the isolate was 69.1 mol%, which is within the range for the genus Paracoccus.
The fatty acid methyl esters of strain Tibet-S9a3
T and the three reference strains were obtained from cells grown on MA at 28 u C for 48 h by saponification, methylation and extraction, as described by Kämpfer & Kroppenstedt (1996) and were separated using GC (model 6890; Agilent). Peaks were automatically integrated and fatty acid identities and percentages were determined using the Sherlock Microbial Identification System version 6.0 (MIDI) based on the TSBA6 6.00 database. The major fatty acids of strain TibetS9a3 T were C 18 : 1 v7c (87.6 %) C 18 : 0 (4.3 %) and C 10 : 0 3-OH (2.0 %). This composition was consistent with those of the isolate's closest phylogenetic neighbours grown under the same conditions (Table S1 ). The major fatty acid for strain Tibet-S9a3
T was C 18 : 1 v7c, which is characteristic of members of the genus Paracoccus.
Polar lipids were examined using two-dimensional TLC followed by spraying with appropriate reagents (Collins et al., 1980) : 5 % ethanolic molybdophosphoric acid was used for detection of all lipids, ninhydrin reagent for lipids containing free amino groups, Zinzadze reagent for phosphoruscontaining lipids and a-naphthol reagent for glycolipids. The polar lipid analysis indicated that strain Tibet-S9a3 T contained phosphatidylglycerol, phosphatidylcholine, diphosphatidylglycerol and four unidentified phospholipids (Fig.  S2 ). Quinones were characterized as described by Collins (1985) and Wu et al. (1989) . Strain Tibet-S9a3
T contained Q-10 as the sole respiratory quinone, which is in accordance with the genus Paracoccus.
On the basis of genetic, chemotaxonomic and phenotypic data, strain Tibet-S9a3
T represents a novel species of the genus Paracoccus, for which the name Paracoccus tibetensis sp. nov. is proposed.
Description of Paracoccus tibetensis sp. nov.
Paracoccus tibetensis (ti.bet.en9sis. N.L. masc. adj. tibetensis of or pertaining to Tibet, isolated from Qinghai-Tibet Plateau permafrost).
Cells are Gram-negative, non-motile and aerobic, ranging from short rods to cocci (0.6-0.860.8-1.2 mm). Growth occurs at 28 uC after 48 h on R2A and MA, but not on LB and TSA. Colonies on R2A are orange, circular and smooth. The temperature range for growth is 10-35 u C (optimum 28 uC). No growth occurs with .5 % NaCl. Alkaliphilic: grows at pH 8.5-13 (optimum pH 9.5). Positive for arginine dihydrolase, alkaline phosphatase, acid phosphatase, catalase, cysteine arylamidase, esterase (C4), esterase lipase (C8), gelatin, leucine arylamidase, lipase (C14), naphthol-AS-BI-phosphohydrolase, oxidase, valine arylamidase, a-glucosidase and b-glucosidase and hydrolysis of aesculin and starch, but negative for casein, CM-cellulose, Tween 80 and pectin degradation, N-acetyl-b-glucosaminidase, a-chymotrypsin, nitrate reduction, glucose fermentation, a-galactosidase, b-galactosidase, b-glucuronidase, alginic acid and urea hydrolysis, indole production, a-mannosidase and a-fucosidase and trypsin. No PNPG (p-nitrophenyl-b-Dgalactopyranoside) hydrolysis occurs. Utilizes L-arabinose, L-alaninamide, L-alanine, L-asparagine, L-aspartic acid, citric acid, a-cyclodextrin, formic acid, D-fructose, L-fucose, glycerol, glycogen, glucuronamide, D-glucose, D-galacturonic acid, D-glucosaminic acid, L-glutamic acid, b-hydroxybutyric acid, c-hydroxybutyric acid, inosine, a-ketovaleric acid, DLlactic acid, maltose, methyl a-D-glucoside, succinic acid diphosphatidylglycerol and four unidentified phospholipids. The major isoprenoid quinone is Q-10.
The type strain, Tibet-S9a3 T (5CGMCC 1.8925 T 5NBRC 105667 T ), was isolated from Qinghai-Tibet Plateau permafrost, China. The genomic DNA G+C content of the type strain is 69.1 mol%.
